Abstract. Diagnostic efficiency of differentiation of birefringence of rat's biological tissues in different physiological states is studied in this research based on application of the correlation approach. Interrelation between coordinate distributions of complex degree of coherence (CDC) and changes in birefringence has been determined.
Introduction
New directions in investigation of scattered radiation fields have been recently formed -correlation optics [1] and singular optics [2] -which became the foundation for formation of laser polarimetry of 2D digital images of optically anisotropic phase inhomogeneous layers of biological origin [3] .
Two main groups of laser polarimetry techniques are distinguished, namely: "one-point" (determination of polarization parameters distribution in the points of the image) and "two-point" (determination of the degree of coherence between polarization states of spatially distant points) ones [4] [5] [6] [7] [8] [9] .
Besides, under the condition of multiple scattering, the polarization information about optically anisotropic structure of the object is averaged and loses its unilateral diagnostic sense. However, the coordinate phase distributions of the fields of scattered radiation remain informative.
Thus, development and substantiation of principles of the correlation approach to description of laser radiation fields multiply scattered by the layers of biological tissues on the basis of statistical analyzing the coordinate distributions of values inherent to the modulus of complex degree of coherence is topical.
Experimental technique
In this research, the distributions of CDC for the field of laser radiation transformed by optically thick layers (attenuation coefficient τ = 0.75) of histological sections of skeleton muscle tissue of healthy rats and that of rats with septic inflammation were investigated. Fig. 1 presents the optical setup for phasometry of laser images describing nets of biological crystals.
Illumination was performed by the parallel beam (Ø= 10 4 μm) of Hе-Nе laser (λ = 0.6328 μm) 1. By means of polarization light source (quarter-wave plates 3, 5 and polarizer 4) the right-hand circularly polarized beam was formed. The images of the layers of biological tissues or fluids 6 were projected by the micro-objective 7 in the plane of light-sensitive plate (800600) of CCD camera 10.
The technique for experimental measurements of the above mentioned correlation-phase parameter was as follows: was determined.
4. The correlation-phase map of the laser field scattered by the layer of biological tissue was calculated using the following relations: for the field of scattered laser radiation. Fig. 2 shows the distributions and histograms of CDC for laser radiation field multiply scattered by the layers of healthy (upper fragment) and inflamed (lower fragment) tissue of the rat's skeletal muscle.
Experimental results and discussion
The experimentally determined histograms H(μ 12 ) of CDC distributions are asymmetric dependences with several prevailing extremes (μ 12 = 0.7, μ 12 = 0.9, μ 12 = 0.82). The values of such local extremes are by 2…7 times higher than the probability of other values of μ 12 over the whole range of its change μ 12 =0…1. The comparative analysis of histograms H(μ 12 ) characterizing the CDC distributions of object fields of the healthy and inflamed tissues showed the decrease (by 15%) of the value of the main extremum (μ 12 = 0.7) and, on the contrary, the increase (by 35% and 20%) of local (μ 12 = 0.9, μ 12 = 0.82) extremes of this parameter. In our opinion, this transformation is related with the growth of birefringence level for the substance of the muscle tissue with septic inflammation and corresponding formation of structures with strong phase fluctuations. Table  presents quantitative parameters characterizing the coordinate distributions of CDC of laser radiation fields.
The obtained results of investigation aimed at the statistical structure of coordinate distributions of μ 12 (Δr) revealed the changes in optical anisotropy observed in the sepsis-inflamed tissue of the skeletal muscle, which are manifested in the decrease of the asymmetry value On this basis, the early (pre-clinical) diagnostics of the septic inflammatory process of the rat's muscle tissue has been performed for the first time.
